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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND PROJECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 
FORMED BY USING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To suppress the deterioration in the characteristics 
of liquid crystals by heat and light by accurately shielding the light of regions 
exclusive of the photbirradiation regions corresponding to effective pixel parts. 
SOLUTION: The light shielding plates 15, 16 which are tightly adhered to the rear 
surface of a driving substrate 1 1 and the front surface of a counter substrate 1 2 
are constituted by forming frame-shaped light shielding films 15b, 16b in the 
regions facing the non-photoirradiation regions 11b, 12b of the driving substrate 
and counter substrate on the front surfaces of transparent substrates 15a, 16b. 
The light shielding films having high light shieldability of >3.0 in, for example, an 
OD(optical density) value are used. These films are formed as thin films in order 
to suppress the generation of a stress distortion (warpage of glass) by adhesives 
at the time of adhesion. Since the light shielding films are formed by conductive 
films consisting of aluminum, etc:, and are grounded, the films have a shielding 
function as well. '"• : :.* : ..:....''-.v !Vv.r; : 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner 's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number]- - 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



12.03.2003 



Copyright (C); 1998,2003 Japan Patent Office 
- 1 - 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate which has a non-light exposure field corresponding to an optical exposure 
field and fields other than the effective pixel section corresponding to the effective pixel section, 
respectively, The 2nd substrate by which carried out the liquid crystal layer in between, and opposite 
arrangement was carried out at the 1st substrate while countering this 1st substrate and having the 
optical exposure field and the non-light exposure field, The liquid crystal display component 
characterized by having the protection-from-light substrate to which it was stuck by one [ at least ] 
substrate of the 1st substrate and the 2nd substrate while countering the non-light exposure field of 
the 1st substrate of a transparence substrate, and one [ at least ] substrate of the 2nd substrate and 
forming the light-shielding film. 

[Claim 2] The liquid crystal display component according to claim 1 which optical density is formed for 
said light-shielding film with three or more ingredients, and is characterized by thickness being 20 
micrometers or less. 

[Claim 3] The liquid crystal display component according to claim 1 characterized by forming said light- 
shielding film with a conductive ingredient. 

[Claim 4] Furthermore, the liquid crystal display component according to claim 1 characterized by having 
the metal frame thermally combined to said protection-from-light substrate. 

[Claim 5] In the projection mold liquid crystal display for making it project on a projection screen and 
performing image display, after leading the color from the light source to the pixel of a liquid crystal 
display component and becoming irregular according to a playback image with said liquid crystal display 
component The 1 st substrate with which said liquid crystal display component has a non-light exposure 
field corresponding to an optical exposure field and fields other than the effective pixel section 
corresponding to the effective pixel section, respectively, The 2nd substrate by which carried out the 
liquid crystal layer in between, and opposite arrangement was carried out at the 1st substrate while 
countering this 1st substrate and having the optical exposure field and the non-light exposure field, The 
projection mold liquid crystal display characterized by having the protection-from-light substrate to 
which it was stuck by one [ at least ] substrate of the 1st substrate and the 2nd substrate while 
countering the non-light exposure field of the 1st substrate of a transparence substrate, and one [ at 
least ] substrate of the 2nd substrate and forming the light-shielding film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projection mold liquid crystal display using the liquid 

crystal display component and this which have protection-fromHight structure. 

[0002] 

[Description of the Prior Art] The display (henceforth a liquid crystal projector) of the projection mold 
which displays by projecting on the screen other than the display of a direct viewing type is shown in a 
liquid crystal display. Among this liquid crystal projector, after carrying out the spectrum of the light 
emitted from the single source of the white light to the three primary colors for color display with a 
color separation means, leading each primary lights to the pixel (liquid crystal cell) of the liquid crystal 
display component corresponding to that color and becoming irregular here according to a playback 
image, an electrochromatic display projector is made to project on a screen, and displays a color picture. 
Such a liquid crystal projector is divided roughly into the veneer method constituted using the liquid 
crystal display component (liquid crystal panel) equipped with red, such as a dichroic mirror, green, and 
the color separation means of three blue colors one sheet, and 3 plate methods which arranged the 
monochrome liquid crystal panel for every colored light way of red, green, and blue, respectively, and 
constituted it using the liquid crystal panel of three sheets on the whole. 

[0003] By the way, such a liquid crystal projector has the metal halide lamp which considers as the light 
source, for example, generally emits a powerful light, and reflects the light from this metal halide lamp 
ahead with the reflecting mirror of a spheroid mold. Ahead of this light source, a heat ray cut-off filter, 
an incidence side polarizing plate, and a condenser lens are arranged in this order, and the liquid crystal 
display component, the outgoing radiation side polarizing plate, the projection lens, and the projection 
screen are further arranged ahead of the condenser lens. That is, after unnecessary infrared radiation is 
removed by the heat ray cut-off filter, a powerful light source light by which outgoing radiation was 
carried out from the light source (metal halide lamp) passes an incidence side. polarizing plate, and it is 
condensed with a condenser lens, it carries out incidence to a liquid crystal display component, and it is 
modulated here according to a playback image. After the light modulated in the liquid crystal display 
component penetrates an outgoing radiation side polarizing plate, expansion projection is carried out 
with a projection lens, and, thereby, an image copies it out on a front projection screen. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above liquid crystal projectors, it originated 
in the heat generated by light source light, and the following problems had arisen. That is, the thickness 
is about 2mm and the liquid crystal display component used for such a liquid crystal projector is 
comparatively-thin.- Therefore, when unevenness is in light source luminous-intensity- distribution, the 
so-called hot spot where light concentrates locally and a liquid crystal display component is heated 
partially may occur. The field of such a hot spot will spoil remarkably the grace of the image by which 
permeability differed from the perimeter, therefore expansion projection was carried out. Moreover, the 
temperature of a liquid crystal display component rose with the radiant heat from the light source, a 
light strong also against the driver element section in which TFT etc. was formed (Thin Film Transistor, 
thin film transistor) hit, and there was also a problem of the property of liquid crystal deteriorating and it 
becoming impossible to achieve a display function by both heat and light. 

[0005] From such a thing, the device for cooling a liquid crystal display component is incorporated by 
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the conventional liquid crystal projector. The air-cooling mold which cools by ventilation as a method of 
a cooler style, and the liquid cooling mold which cools with a liquid are adopted. 

[0006] However, in order to cool by ventilation, when dust dances within equipment, dust adhered to the 
liquid crystal display component and the lens and the cooler style of an air-cooling mold is projected by 
the liquid crystal projector, it has the problem that a foreign matter will copy out on a screen. Moreover, 
in order to acquire sufficient cooling effect, when blast weight was increased, the noise became intense 
by high-speed rotation of a fan, and there was a problem that what also has a still bigger fan was 
needed, and equipment was enlarged. On the other hand, as a cooler style of a liquid cooling mold, there 
are some which were indicated by JP,6-58474,B, for example. However, since it is necessary to enclose 
the liquid which turns into a heat exchange medium by this method, there are problems various at the 
point of dependability, such as pressure omission at the time of a temperature rise, gassing, a mixing 
foreign matter, and a cooling liquid spill. Especially, in the case of a water cooling type, the rust of metal 
components etc. poses a problem. Moreover, in order to cool, a lot of liquids are needed, and there is a 
problem that the cooler style itself will be enlarged. Furthermore, by this method, although there is also 
a thing of solid-state cooling system which attached thermoelectric-cooling equipments, such as a 
Peltier device, while the cost of the whole liquid crystal projector becomes high, sufficient cooling effect 
cannot be acquired. 

[0007] this invention be made in view of this trouble , and by shade fields other than the optical 
exposure field corresponding to the effective pixel section with a sufficient precision , the purpose be to 
offer the projection mold liquid crystal display using the liquid crystal display component and this which 
can miniaturize a cooler style while being able to control property degradation of the liquid crystal by 
heat or light . 
[0008] 

[Means for Solving the Problem] The 1st substrate with which the liquid crystal display component 
concerning this invention has a non-light exposure field corresponding to an optical exposure field and 
fields other than the effective pixel section corresponding to the effective pixel section, respectively, 
The 2nd substrate by which carried out the liquid crystal layer in between, and opposite arrangement 
was carried out at the 1st substrate while countering this 1st substrate and having the optical exposure 
field and the non-light exposure field, While countering the non-light exposure field of the 1st substrate 
of a transparence substrate, and one [ at least ] substrate of the 2nd substrate and forming a light- 
shielding film, it has the protectionHrom-light substrate to which it was stuck by one [ at least ] 
substrate of the 1st substrate and the 2nd substrate. 

[0009] Moreover, the projection mold liquid crystal display concerning this invention is set to what is 
made to project on a projection screen and performs image display, after leading the color from the light 
source to the pixel of a liquid crystal display component and becoming irregular according to a playback 
image with a liquid crystal display component. The 1st substrate with which a liquid crystal display 
component has a non-light exposure field corresponding to an optical exposure field and fields other 
than the effective pixel section corresponding to the effective pixel section, respectively, The 2nd 
substrate by which carried out the liquid crystal layer in between, and opposite arrangement was carried 
out at the 1st substrate while countering this 1st substrate and having the optical exposure field and 
the non-light exposure field, While countering the non-light exposure field of the 1st substrate of a 
transparence substrate, and one [ at least ] substrate of the 2nd substrate and forming a light-shielding 
film, it constitutes so that it may have the protection-from-light substrate to which it was stuck by one 
[ at least ] substrate of the 1st substrate and the 2nd substrate. 

[0010] With the liquid crystal display component of this invention, the incident light to fields other than 
an optical exposure field is shaded by the light-shielding film to which it was prepared in the 
transparence substrate and stuck by the substrate, and, thereby, the temperature rise of a liquid crystal 
display component is controlled. 

[0011] In the projection mold liquid crystal display by this invention, the color from the light source is led 
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to the pixel of a liquid crystal display component At this time, with a liquid crystal display component, 
the incident light to fields other than an optical exposure field is shaded by the light-shielding film to 
which it was prepared in the transparence substrate and stuck by the substrate, and, thereby, the 
temperature rise of a liquid crystal display component is controlled. Thereby, with a liquid crystal display 
component, the modulation of a playback image is performed with a sufficient precision, and image 
display of high quality is performed on a projection screen. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0013] Drawing 1 and drawing 2 express the configuration of the liquid crystal display component 
concerning the gestalt of 1 operation of this invention, and the condition and drawing 2 as which drawing 
1 regarded the liquid crystal display component 10 from the transverse plane express the cross-section 
structure of the direction of a view of X-X-ray of drawing 1 , respectively. The liquid crystal display 
component 10 is what carried out opposite arrangement and constituted the drive substrate 11 as the 
1st substrate, and the opposite substrate 12 as the 2nd substrate, and the liquid crystal layer 13 is held 
between these drive substrate 1 1 and the opposite substrate 1 2. It has the effective pixel section by 
which the drive substrate 1 1 is formed with the transparent bodies, such as glass, and the pixel 
electrode and switching element (TFT (Thin Film Transistor, thin film transistor)) of transparence which 
were arranged for example, in the shape of a matrix for two or more pixels of every were formed in the 
center section, and the circumference circuit including a level drive circuit and a vertical-drive circuit is 
formed in the perimeter of this effective pixel section. The effective pixel section is optical exposure 
field 11a which can irradiate light here, and it is non-light exposure field 11b to which a circumference 
circuit should irradiate light and which does not come out. The opposite substrate 12 is formed by the 
transparence substrate as well as the drive substrate 11, and the counterelectrode (not shown) is 
formed in the opposed face with the drive substrate 11. In addition, about the opposite substrate 12, the 
field of optical exposure field 12a and others is set to non-light exposure field 12b for the field which 
counters optical exposure field 11a by the side of the drive substrate 11. The upper part is broadly 
formed rather than the opposite substrate 12, and, as for the drive substrate 11, the flexible connector 
14 for external connection is connected to the extension section. 

[0014] With the gestalt of this operation, the protection-from-light substrate 16 has pasted [ in the 
front face of the protection-from-light substrate 1 5 and the. opposite substrate 12] the tooth back of 
the drive substrate 11 directly with the adhesives (for example, silicon system resin , and gel adhesives) 
of low stress, respectively. The polarizing plate 17 for deflecting the light which carried out outgoing 
radiation from the liquid crystal display component 10 pastes the external surface of the protection- 
from-light substrate 15, and is united with it. The protection-from-light substrates 15 and 16 and a 
polarizing plate 17 are thermally combined while being fixed with the silicon system resin which mixed 
conductive ingredients, such as thermally conductive adhesives, for example, an alumina etc., to the 
metal frame 18 for heat dissipation (cooling). 

[0015] The protection-from-light substrate 15 forms frame-like light-shielding film 15b in the field which 
counters non-light exposure field 11b of the drive substrate 11 of the front face of transparence 
- substrate 1 5a as shown also in drawing 3 ,.yThe- protection-from-light substrate 16-of another side forms 
frame-like light-shielding film 16b in the field which counters non-light exposure field 12b of the 
opposite substrate 12 of the front face of transparence substrate 16a similarly, and is constituted. Both 
the transparence substrates 15a and 16a are formed with heat-resisting glass, for example, quartz glass. 
These transparence substrates 15a and 16a are 2mm or more so that the focus of foreign matters, such 
as dust with which the thickness adhered to the front face respectively, may not be made to connect, 
the front face, i.e., the pixel section, of the drive substrate 1 1. 3.0 or more protection-from-light nature 
has respectively high OD (Optical Density: optical density) value, for example, and light-shielding films 
15b and 16b have the desirable thing of 20nm or less of thickness, in order to control generating of the 
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stress distortion (namely, curvature of a transparence substrate) by the adhesives for moreover making 
the drive substrate 11 and the opposite substrate 12 paste, respectively. It can form by print processes 
using for example, epoxy system resin as light-shielding films 15b and 16b. Moreover, although these 
light-shielding films 15b and 16b may be formed by the insulating material, while forming conductive film, 
such as silver (Ag), chromium (Cr). aluminum (aluminum), and carbon (C), for example with vacuum 
deposition, in addition to a protection-from-light function, the shielding function of the liquid crystal 
display component 10 can be given by grounding this conductive film. 

[0016] Thus, with the gestalt of this operation, since protection-from-light nature is pasting up directly 
the protection-from-light substrates 15 and 16 which come to form the thin light-shielding films 15b and 
16b directly on transparence substrate 15a and 16a highly, respectively on the external surface of the 
drive substrate 11 and the opposite substrate 12, light-shielding films 15b and 16b are in the condition 
of having stuck to the front face of the drive substrate 11 and the opposite substrate 12. Therefore, the 
incidence of the light to each **** exposure fields 1 1b and 1 2b of the drive substrate 1 1 and the 
opposite substrate 12 can be prevented with a sufficient precision. Moreover, mixing of foreign matters, 
such as dust of between light-shielding film 15b and the drive substrates 1 1 and a between [ light- 
shielding film 16b and the opposite substrates 12 ], can be prevented. Furthermore, since each sticks 
[ between light-shielding film 15b and the drive substrates 11 and between light-shielding film 16b and 
the opposite substrates 1 2 ] and the layer of air is not formed, the heat generated by incident light 
radiates heat effectively from the metal frame 18 through the protection-from-light substrates 15 and 
16. Therefore, the cooling effect of the liquid crystal display component 10 can be raised, without using 
a thing large-sized as a cooling means. 

[0017] Drawing 4 expresses the configuration of the protection-from-light substrate 30 concerning the 
gestalt of other operations of this invention. Although the protection-from-light substrates 15 and 16 of 
the gestalt of the above-mentioned implementation prepared the light-shielding film only in the field 
which counters a circumference circuit among non-light exposure fields, respectively partially, they form 
the black light-shielding film 32 with vacuum deposition in the protection-from-light substrate 30 of the 
gestalt of this operation covering the whole surface of the field which counters the non-light exposure 
field of the front face of the transparence substrate 31, and also its side face. Moreover, as the Y-Y 
cross section of drawing 4 was expanded and shown in this light-shielding film 32 at drawing 5 R> 5, 
concave heights 32a is formed in the front face. The light-shielding film 32 is grounded while being 
formed like the gestalt of the above-mentioned implementation with a conductive ingredient (Ag), for 
example, silver, chromium (Cr), aluminum (aluminum), carbon (C), etc. 

[0018] In this protection-from-light substrate 30, since the black light-shielding film 32 is formed also in 
the side face of the transparence substrate 31, in addition to the effectiveness of the gestalt of the 
above-mentioned implementation, the incidence of the light from the side face of the transparence 
substrate 31 and unnecessary reflection in a side face can be prevented. Moreover, since concave 
heights 32a is formed in the front face of a light-shielding film 32, reflection of light can be controlled 



more. 



[0019] Next, the projection mold liquid crystal display constituted using the above liquid crystal display 
components is explained. 

[0020] Drawing 6 expresses the outline configuration of the projection- mold- liquid crystal display 50 
constituted using the liquid crystal display component mentioned above. This projection mold liquid 
crystal display 50 For example, the light source 51 which consists of spheroid mold reflecting mirror 51b 
for reflecting ahead the white light emitted from metal halide lamp 51a which emits a powerful light 
source light (white light), and this metal halide lamp 51a, The heat ray cut-off filter 52 for removing 
unnecessary infrared radiation from the white light emitted from this light source 51, The convex lens 53 
for making the light which passed this heat ray cut-off filter 52 condense, The reflective mirror which 
color separation of the light which penetrated this convex lens 53 is carried out [ mirror ] to the three- 
primary-colors light of R (red), G (green), and B (blue), and reflects it in it (dichroic mirror) (the mirror to 
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which only one color corresponds by a diagram is illustrated) 54 omitted about the mirror corresponding 
to other colors, and the incidence side polarizing plate 55 for carrying out the linearly polarized light of 
the reflected light by which color separation was carried out by this reflective mirror 54, It has the liquid 
crystal display component 10 which carries out outgoing radiation after becoming irregular alternatively 
to each colored light which penetrated this incidence side polarizing plate 55, and the projection lens 56 
which carries out condensing composition of the outgoing radiation light from this liquid crystal display 
component 10, and is projected on a screen (not shown). The liquid crystal display component 10 is 
used with the gestalt of operation of drawing 1 . 

[0021] Next, an operation of this projection mold liquid crystal display is explained. 
[0022] After unnecessary infrared radiation is removed by the heat ray cut-off filter 52, it is separated 
into the three primary colors of R, G, and B by the reflective mirror (dichroic mirror) through a convex 
lens 53, and incidence of the white light emitted from the light source lamp 51 is carried out through the 
incidence side polarizing plate 55 to the liquid crystal display component 10. The protection-from-light 
substrates 15 and 16 are arranged as mentioned above at the liquid crystal display component 10, and 
the incident light to the non-light exposure field of the liquid crystal display component 10 shades 
alternatively, and makes only the incident light to an optical exposure field penetrate. To each colored 
light which carried out incidence to the optical exposure field of the liquid crystal display component 10, 
a modulation is performed alternatively, through the polarizing plate 17 by the side of outgoing radiation, 
the modulated light is led to the projection lens 56, and condensing composition is carried out. Thereby, 
an image is formed on a projection screen (not shown). 

[0023] thus, in the projection mold liquid crystal display 50 concerning the gestalt of this operation 
Since it was made to shade alternatively with the protection-from-light substrates 15 and 16 which 
prepared the powerful incident light of the liquid crystal display component 10 from the light source lamp 
51 in the external surface of the drive substrate 11 and the opposite substrate 12 Property degradation 
of the liquid crystal generated since an optical exposure field (driver element section) is heated by 
powerful light and serves as an elevated temperature can be prevented, and the grace of the image by 
which expansion projection was therefore carried out can be raised. 

[0024] Although the gestalt of operation was mentioned above and this invention was explained, this 
invention is not limited to the gestalt of the above-mentioned implementation, and is variously 
deformable. for example, the gestalt of the above-mentioned implementation — setting — a protection- 
from-light substrate — the drive substrate 11 and the opposite substrate 12 — although it was made to 
make it stick about each, only one of substrates is made to correspond and you may make it form a 
protection-from-light substrate However, it is desirable to form a protection-from-light substrate in the 
substrate (opposite substrate) side by the side of the incidence of light at least. Moreover, in the gestalt 
of operation of drawing 4 , although the light-shielding film 32 was formed ranging from the front face to 
a side face of the transparence substrate 31, this side-face part may constitute separately, so that 
black adhesives may be applied. Furthermore, although the gestalt of the above-mentioned 
implementation explained the color projection mold liquid crystal display, you may make it apply to a 
monochrome projection mold liquid crystal display. 
[0025] 

[Effect-of-the Invention] Since-it was made to stick-the- protection-from-light substrate in which the . 
light-shielding film was formed on the external surface of one [ at least ] substrate of the 1st substrate 
and the 2nd substrate according to the liquid crystal display component according to claim 1 to 4 as 
explained above, while being able to prevent the incidence of the light to fields other than an optical 
exposure field with a sufficient precision, the effectiveness that it can prevent that dust etc. mixes is 
done so. 

[0026] Since the light-shielding film was especially formed with the conductive ingredient according to 
the liquid crystal display component according to claim 3, in addition to the effectiveness of a liquid 
crystal display component according to claim 1, the shielding effect by the light-shielding film can be 



obtained by grounding a light-shielding film. 

[0027] Furthermore, since it had the metal frame thermally combined to the protection-fromHight 
substrate according to the liquid crystal display component according to claim 4, in addition to the 
effectiveness of a liquid crystal display component according to claim 1, the cooling effect is also 
acquired by the heat dissipation from a metal frame, and degradation of the property of liquid crystal can 
be prevented. 

[0028] Moreover, according to the projection mold liquid crystal display according to claim 5, since the 
liquid crystal display component of this invention was used, the effectiveness that image grace improves 
is done so. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the front view of the liquid crystal display component concerning the gestalt of 1 
operation of this invention. 

[Drawing 2] It is the sectional view of the direction of a view of X-X-ray of drawing 1 . 
[Drawing 3] It is the top view of the protection-fromHight substrate in the liquid crystal display 
component of drawing 2 . ~ 

[Drawing 4] It is the perspective view of the protectionHromHjght substrate concerning the gestalt of 
other operations of this invention. 

[Drawing 5] It is the sectional view of the direction of a view of the Y-Y line of the protection-from-light 
substrate of drawing 4 . 

[Drawing 6] It is drawing showing the outline configuration of the projection mold liquid crystal display 
constituted using the liquid crystal display component of this invention. 
[Description of Notations] 

10 [ — An optical exposure field, 11b, 12b / — A non-light exposure field, 13 / — A liquid crystal layer, 
14 / _ Flexible connector / 15 16 / — A light-shielding film, 17 / — A polarizing plate, 18 / — Metal 
frame./ — A protectionHromHjght substrate, -1 5a, 1 6a — -A- transparence substrate, Vl 5b 1 6b J. — A 
liquid crystal display component, 11 — A drive substrate (the 1st substrate), 12 — An opposite 
substrate (the 2nd substrate), 11a, 12a 
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